1 

« * m * & *s ± t>* « * m £ m m m m m ft <r> m m m s§ & t>* iz « * n ^ g 
£$j^-rsfc#>^ Tk^mm^-^m^^tcTK^mm^^^ ? (Quartz 

Crystal 

Microbalance : Q CM) jfetfSfUffl £ *LT V> 5o 'OQCMftli, 4#AEiCQ$5Sfi 
iHr -T 5 J& JES Hi * ffl x. fc EE M M Sb it t? S 7k H B H M W\ ft & 3z fit £ X t -? 5 K * 

±. mm.mmft±<Dmi&mt®\mMm<Dftfe!tont&fcfc£&z> 0 ztuzz <o 
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AF = -F 0 2 /A (p • m) l/2 Am 
¥7 - 4 3 2 8 4 -i^SRKIEttSftTV^ «t 5 , $&Jg|fi] & (C L fc Iti 

« ffl tk h m m ={- * m # f t c » at l , m is 0 s§ t c «t o x « 4 ay s ■ /h * b b b as «j ^ & 
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«»jt©fi»ja»*o*^^e>**srtftffii-5ffl3£*efe"Cfco-c, stria jee*s 
®Kizmmm^*M-^xmMLxmm&nmm)i<Dmt)m%-tmfzmMia%-k 
(DitL^m^^^), mmzfam^fc \^x mmmmin ^-<D mt&m & mm i^x 

£©J: 5 tefcoTV>5#3&0!W:, ffftS'J^ffl JESMKitf (BE*fi»>f) 

t as -c # s o 
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£<5 0 SEfflffii (vcxo) , ttEEftlfti 

sAw^jgst (vcso) & £*£rffl^£ r. t as-cs s-„ _ <fctBtfttti-»r±, 

JEWESS fit, n— JfiaotMLTiV^ 
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cd w.m *Ks jsi & t»jee m mm k k. # ^ 5 ® ism t jee >t <o m t> m ^ 

*5. 
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foWfemw t mmmmmti& t x^.* /Haggle iot«figt5 r t 

So £*U::«fc*), 01fc<z> I Offcast £ # 9, MftlriS^Hit^So r 

mi±\t-rz> - bmxt. Mmmi±ttit>u<D&t>&±% < te^xm&mmmMm 

*mn\^Wi\¥£^Z> b &X% S c *fc, $ij^^i±t±l^{i, xv^^/uv'^-^ 
/u^Dir s/f-£ffl^TtHE£-rs r <t ^s-Ct So r*U£.J;«9, m&fam&^m b 

fto-c^j^&tf s y 4 x^te^^-s t So 

nflf-, jznMmK&imikty v m^xmrnm^-^^-^^mm^^nn ^> r <t a* 
-ets 0 ^tu-j;^ pj^^g^^ffi^o^/u^^^^^dins r ^ s 
o j£mmm)i$:mwt;wtrt z>m&, mmmmn bmmmmmm^b <Dm. 
*5 £xf!±mmmfr bmstkmm* b (Dm^mmnzwtrtz b <t^ 0 ^tit ^ <? , 
f±mmm)i(DmMmm%k&mm%Lxtbz>Wi&^^ ztmm&omitfr^&fc^ts: 
s&^^tB -rr b &x$ So ^ it, j±m*gK)>m, ^mijffi^o^ 
£ ^r-r s *r + $j je/s . * tz J4 (Si ttijs^ wajtflii® izmfcm * m-r s m * 

mfcmm&nz ^ t s c 
n i *^§0^<D^jg^^^^siij^^g<z)ife0j[ii-efeSo 

. H 2 {4 , !±®^»]>t- <^^ti - m m T- s o 



men fg2 N m3mmmm<DV r ^ ^ >^-mmm^^^-f-mx^^ 0 
m 7 1 n 4mMmmizmz>mMm3&<D7't2 y ? m~ch& 0 
umi ^ 5 mMmm^i&zmMim&vya y ? ISl-efeSo 

mi cm, m 7 mMmm^mzmMm?&<D-7u y ?mx~foz> 0 

HI 1 2 fl H 9 ^MtU^SMlnli&O^n y * iffoSo 

m i 3 n no mMmn^&zmm\Ei®(Dyv y ? mx*hz> 0 
inn in mnj&mtz&zmmm&<Dy* y tmxhz* 

i i 6 ii m i 2mMi&m\^&z>mMm$&<Dmw>7*v y?mx&z> 0 
m i 7 ii i n mmmm^m^whmm^cDytJ y?mx&z> 0 

* ^ ^ ( - # s sc * $j 3g # m is x xf m * m & m jee « m » k- m m e 36 if ® * 

h i n «si©i i mmmm^m^mmm^m&mmmn^mmmm^m-r 
z>mmmfemM<vmwmx&z> 0 m i tc&^-c, fca^i^g i o n 
^ffli±*«iJ)K- i2t, ^<Dmmmmmi±mmw}}i i 2 ^sm-t SIM©!® 1 
4; mm\Bi^ 1 4 ^tii^B-^s^HN-c, 1 2 <D*ji ( 
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SAW (Surface Acoustic 

Wave) «tt*^fc^J&»fcfc.o-CV^o JEffilgSjJf 1 2«, MfettMtVdK 

-c, mnmmft 1 2 MitfATA-;nijt^^iot^5i^, ifc^ai 

, WftliBK>jafi««fciBjt£:jBI*sflS!»tT*)«o *>*>£A^ JHH® ItifiJJCilSr^ri- 

JMUm 1 4 (4, PLL (Phase Locked 
Loop) @K2 0^£S2 2tl:J:otiJ«Ltfc5 0 fit, PLL@^2 
0{4, mffi©J^^M^§ (Voltage Controlled Crystal 

Oscillator :VCO) 2 4, fe*gJ£^3§ 26, ^-T"?^/!/^ 2 8/5^*ot 
Mi$§.M%8 (Voltage Controlled Crystal 

Oscillator : V C X O) ^VCSO (SJISJiS AW^l^) , *' f4 >f f 

^^j&^y- (D , mmm* (o sim^as^ (r) t-M^tvco 

L,-C*>5*SJEE««W>f 1 2 £&tlJfc8S§2 6 t W^jffl<o'li«« 3 0 ir L 

P L LIUSS 2 0.^.«^LTV>5tffitt^2 6 14, A^fflJ^JEttSftJt'l 2 i 
#IB2t2 2 i CiiLT&S. LT, ffctllJfctfc3§2 6 (4, & ffi *£ ffl SB £ # o 

2 6 <Dm£)i%\lznrttzs\s—Z?7 -i A>9 2 8 (4, P -/^7 ^ /U* fl»?>fl*fiJc 
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isntfcflr-f-ffiaas 1 6 jca^-rso it^iaHit ^ n = ^t°^ — * 

2, /!)y^34, /n— K5*>f ^ ^ ft 2fO>|Blft3S1K 3 6 TOttfc •? , ft 

1 6 &$:tbtc!&%k%m^mW 3 2t^^Lt^ /yy^34CJ;ot 
^ — K t°— t LTPPJSU L/c «9 , lEit^g 3 6 ^»#ft"C# 5 «t 5 fc4c"CV^5 

o 

r © J; 5 f/iot^SI l HJfi^1iSoa!l^agiS l 0 fi, S«jSSIh]S§ l 4i;iot 

&.<d£i 1 2 srsafsyias l-c 5 „ p l l@k 2 0 

LT^5SJE$iJiiig^2 4 f±, JEMKitf 1 2 © =H?Jg H %L®i * £f ft I© Ml 
^ES2 2tA*t5. ^ES2 2li, At) LfcSb LTJ±miS»J 

Jt 1 2 , fictpjttSE* 2 6 , 3 0 i^A^tSc s±mmw)}i 1 2n^*n 
fcjaste-s-tt, ffimsei&K' 1 2 k sib ^l-c, EEfltstib 

# l 2 ^f,W^j £;ftfcff fcfSitt£35 2 6 CiA^ £tt5o 

Htl/it:i:^t^5„ JEEtt&lbtf 1 2 *>e>ffi* ^^iSffifli 

; A^ bfejaigfi #<o«»[»:*sjEE*iB»^ 1 2©itt^j#fi««#©ift#'T?fcvv 

l2C*LTfc5J;9(:, H£E<Z5fi:tBdSffi«E<Z)<ita{^*f It 9 0 -SiStl 
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mm&mmffiW))i i 2 (Dm&\&mmfemfrt><Dmmm : ppm) 

LT^5o ^ Lt> jE«S»^ 1 2 (4, 02 K:^£ tiT .^5 J; 5 fcv fib IB ft 
^90 ^IIxl)o 

*fc, fflittK-l 2f4, A*-*-5fib«flr*^itt?iJ*«JSI«E»J:*Jffiv>»jft«[ 
jt^J#a^»#&je*«ja«*te£{fc^5 111 3 Lfc ± 5 # 

flt5!l*lg««[*K:S3V^-CH:, !)7^^y^iS0t/£t), 

ffctIJt«3& 2 6 {4, HffijgUi^ 1 2 i^A^J Lfcft-S-fc'^iS* 2 2 frbXtl L. 

fib ««-!§-£: US:**, rwfitBMt-^Cfcfs-i-SrttJ^i-So .{fctBJfctt 

§£2 6 AStU* Lfcff-5§-f4. n — 7 ^ ^^^P,;i5/l/-/7 -Y * 2 8 &i§ 

lUo-ctBAtsiitifos^t^t^L, fcmmmfri 2 asm a 

m& o ir j5co-cjee««»^ i 2 tit, mzmm 
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^2 2 frhcommm^t <D{±Lftm& o t , %mmm.wt>^<Dm^.m^^ 

mmmmmngs 2 4 ^tu^ L,tzmmm^\-t, ^iai§ 2 2 ^ i^xmm^ 301; 
m^^tb, ±iti^3 0 k £^xmmzntc(Dib. n^iia 1 6 i^A*t5o 

^Huo/Em«ii]>r 1 2 (D^mmmm. f * y ^/i**—^ Km is* ft 

Ctt LT*3 < t t <MC «Z£«<B#iSSSa[ f &3fc#>5 r. t Id J; <9 , 

M-i 2iz.mfeM&mK&ttm. ^tzizizmmwift 1 2^Hm^x^tc^m^&L 

f Lfcriias^itro^ftiA f (=f 0 -f) ^*fe^:H5ft. 
If^tili'tS r. k&X% 5„ *ff»JW38SS2 4 tt, JEfciStttfi2 

*m sffiffitgsjjt 1 2 o*jgffljftjjk<Dae<k^*fitci6it L^ibSflr-s-Sra^i- 
So ttor. fB-i-MSSB 1 6 fc*5^T#b-ixfcH:*iS«i,H- 1 2 <D&Mmfe%C<D 

<£>-C, iK^SJ^O^jTfcSo 115 (l) m*-b/tJE«fi»>i' 1 2(4, AT# 

y his*^ i^-swjE««»i^--cfcoT, pm^im dasB) 3 8 ^mmmm ( 

KJS&f&BiaSKttTfc <9 , CcD^jSM^Sttl-rS 4 5 {d UTtK^^-^ lOOt 
fc, ^<Dfcm>r — * 1 0 0 td(4, Sb^HISg l 4 3 0 (*Blfcei^*1" 
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EzmmWifr i 2 iz£zm*'Mj£<nia&. ^ 102 lt&5b»t5£<7>?&# 

1 0 4 ^tK^^t-^ 10 0 Sr«»L, JE®^Kj>t 1 2 1 0 4 KggfcfeS-ti: 

5 0 * LT, WO* 1 0 4 tplz&HrZ&n.mmft 1 2 O*ii!$£t50^o 

urflEti-rSo ^^m, so 3£ ft s^tm** (ttfto 1 0 6 1 0 4 

#fiJSJ«Bcasii*IWfc £ fcfcPJEI (2) ©i9tffbt5„ fto-C, 

#*5, «t 5 t^S!I^ t"C t> «t J=-f , m%s 102§:2olf Ltfct, — 

£a*l3 0 tit, — #©&»K:*5v^jEE*s«>ji- 1 2 (Dm^iztstf zmmm 

1 2 tt«*s«t£iKS ufcv^o «t u . j±mmw))i 1 2 -co##s 

ei 4 f*» 2 ntt^«gojaifiiHiift<Di%^Bi-c& 13 > in 5 »ns 3 mmmm<Dmmm 
ffi<Dm.wmx*hz> 0 i4i;^L/ci2Wi(Dii@!S4oit isna (1) 
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k&ft \Z.mm^tc=i4 Sis 4 2 ^tt^)o 1"^^*>> ^;M2I±, I^IH (2) 

fsitiS^ 2 6 i ©rat-,- ffiffiiii^ i 2 =>^^4 6 ^igLT$)5 0 

r. (Dt$m\H}&zmm (2) i~^l/c 0 fm©#^{i, m 1 i-^vtim 1 mmmm 
i±mmm)i 1 2 iti iE l fc j; 5 > jotts c im.wn.fo'p i-sms 

C I ICH;gELt#f(^t </i5„ r©fcfc, ffimigfttf 1 2 fi, i§ig[H]£§ 
K«*t5i, El 6 (Dmm a L/c «fc 5 K , iS?IJ*lg«jft«[^*5V^"C t>«* 

* ignited ^ tr— ^ < fco-c*«fBa>e>c 0 4 5, 

in 5 Lfcig 3 mmmm<D®m®m4 4®^t, je *«»;f 1 2 t 
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f&jfflisigss 2 4 wtH^-r sag re ti t > je««»^- 1 2 (DGLn&tiLmm. 

5 0 (4, #IE3ff2 2 i P L L[HS§ 2 0 CD {4 1@ it & §5 2 6 t SI:$ffiS5 2 
ittt^o r <D*£tS§&5 2 (4, #gB& 2 2 ft ^tf>{fc*B«:iia&fc 9 iS 

BufELfcJ; o mWRIhK 1 2 (4, «ftf'tS*t5i: C Hi5*^< fto 

^4 *lfe?j0«g^*5v^t: (is ffliftfr l 2 aj#J8JB»E»cjc*5Jt5ttfliSSg{bas/h 
S^tfc, JEm^Sb^r 1 2 #ffi;fci-S-«-!§-i:*JE#J»J6i8#2 4 OW^ L 

2 £tfcffiittfcS&2 6 t 3^fB§5 5 2 SrS* r v> 5 » r*L(d 

4 9 > ffi«ig®)>t 1 2 *»5>a^7 ^tlfcfl %-(D&ftfr 0*£-C,p]teLftl^-£-tr 
fco-C ttJEfl3iJ$)3g4g$ 2 4 c7>^*g^ 5 2^1i bfctH^m-i-iffim^ibK- 
1 2 om^-r-Sfg-i-t <0tir*US$r-i*n itS^^^T'l, M#0>JS}fc8c£flfci£ 

118(4, I5i,lfl©yo-7^it"fc5o Z<DmM]&n<DMMm& 5 4 (4, 
27fl3tf>iS*B#3 0(4, «jE$Jffil?§g&2 4 tilffiFS5'6 £ © M (' U T Jfo 5 
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if*M#§ 3 Of*. 3if S5 60A*flllt^L-Cfc5fc*, H5 J5 *E ft -5§- «: 
*!MH-f 5 & 5! # ft < > ^il:t5:tiS-Ct5.' *Ut, #4631 3 0 <7) m^lR'J 

18 9 14 * i6^»|©^ny^ltfe5„ CI <£> 6 H Jfe Jfc SB <Z> Sb S 0 gg 6 0 
14, 1±«Wj>t- 1 2 fc&tlJt<R3& 2 6 t (Dffl, *3<ttJ«^SBS 2 2 t f4tBifc«E3& 

2 6 <Dmiz&m$& 6 2 , 6 4 asaatt-c fes„ {&<7>m&n. ms 5 
mmmmt mrnxfoz* 

-<D£? Klfto-CV^5afilHl8& 6 0 (4, 5 6 ^«J±frJ#P3§i!el§ 2 4 (0 ffl 

Ufci««jRJSbfiflr#ris ^E«2 2 Sr^lxTJBE«ig»^ 1 2 ^■^*.-e>*t<5. JE 

«t6»J>T- 1 2 *»t>ffl* £*l5ff -§"{4, #J^3ff6 2 id £oX{&ffl&iZLM£ft1t<D 

itLftttm^ 2 6 tA^^n^o — #sb^ 2 2 a»e>&isjttiMB 2 6 

4 m,j±mm&nm 2 4, tetijttfc3§2 6, ^--7-7 4 tv* 2 sa>&45P 
l Linisg 2 0 f4, 1 2 & mm$imxh^tck Ltt, {Sjsstfs-^-ffl 

tiS^srtis-cf, ^ffi{di-6 r t &x% 5 1 1 i> id, *SLfc t'wig^f 
ttfd<<, iis»*»«i3t* s ^rf!ii<cs. 
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m i o 17 mmmm<D^ a y ?mx*h% 0 :©i i mmmm^mmm^ 6 
6 #ia§£2 2 tjiiiigWjtf i 2 t corner >^ (tfi|>g3§) 6 8 ^tsm, # 

i±«M»]>t i 2 (D&mm&±z < Kotzm^*?. q^mst ttt ^-efcox 

7 0 . #ia§£ 2 2 t J±®*g»;t 1 2 <b Of a 1II, pT^^IJ^T^^? 2 aSRtt 
TfcSo *fc, JErngSb^ i 2 tt*BJttfc»2 6 £<B|IUfcf&2# 

sb 7 8 ©ai^tssitji^A^t^ i: t fern, mttm^-^-^^mr l/zf 7 
«t 5 ijufco-cv^sibigiais 70s, mMj^igSs 2 4 ©ta* uytasfli 

#*s^E» 2 2 laot^eS'Ji, Elllit l 2 l:4x5flf^Wf«#7 
>^7 2tc«to-Cli«$*L5o ^LT, !±W.MW}K l 2'd»ba*Sixfc«#f4 

, fH2#fE§§7 4 ct o-C^tt$tL. tetiit««2 6 irtgifrS^aiSS? 6 t fCA 
tiZfr&o M<fefem%s 7 6 (4, SS2#R*7 4 &^LTA:*7 LfcJEffilgSlj-H- 1 
2 Wffi^if ^-cDtg^s (3££) Sra6**ffiKJE«f|5 7 8 *sm*i-S*JP*EE«)«* 
£Jt«U M#^MH^JS Cfc-ff ^T^fiJ#T^7 ,> 7 2 C#i5o pT£fiJ» 
T^7 7 2 f±, JE*S«i>t- l 2 oHiAflr-g-<Z3S«*sa£i|i*JE<z>jg*J: 9 

fU#T^^7 2f4, «36#*£ ^S£A*J«-J§-*r*# < iiffi Ltffiiiit 1 

2(d#^6 0 ^ti^xv, eeum®* 1 2 *&mmm^xmmiz&M£ j &z> 
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H2it § gite^i^^Dy.^i-cfeSo ^^>3iJ£^^ioib.^ifiiss 8 o « 

% P L L [Hi jf§ 8 2^7v ; ^/l'ftlt&5o ^LT, PLL0^82IJ, 7*S?* 

/VEI 5 {fcffiJtlfc» 2 6 4 2 8 iowtf t-^jK^^ 

8'4 aSffcttTfcSo ft-^*y^8 4lt <fc*BJttfcS& 2 6 <D t±i ;0 If # £ itj « 
EE{b LT/U-7°7 ^ /u^ 2 8 (CA^i-So r*lfc:«k«9, lJEa«IS2 4S: 

mmizmft£-&z>mffin.s.&^>- yy << 2 8^^m7j^tbs 0 :©j;5t: 

P L LESS 8 2 Sr^v^/Wfc-TS - i ± 9 ^ ICjW^it/^, IhHS&JSe 
*t«S§2 6i. W*ffl©lt«» 3 0 t LTfoSo 

(4, p l LEES 8 8 asm 9 mmmmt mmizf s?*/wt lt&5 0 ^lt, <& 

ffiJtR*2 6 ODm^ffla^tt, ;U-7 , 7^^^tftiTDSP (Digital 
Signal 

Processor) 8 9 ft X &> Z> « D S P 8 9 (4 S ^-f = V a 

% (D/A) 9 2^iiLtfc5o D S P 8 9 t D/A 9 2 t *M « JE til ;*J 
ff|5«:fl*fifc L-0*T, D/A 9 2 oaj^jfflriSajEEfcJftPI&ffiS 2 4 ligiltfc^ 

o m&ummm^ 2 a <Dmttmn. #ia§§2 2 ^^^xf±mmw})i 1 2 , 

r 9 iC^otl^ P L L|H]S§8 8 (4, D S P 8 JttfcS 2 6 ©tfetti; 
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dsp8 9 (Diatim^^T-ra if co jg^mii l , m&.®m&mm 2 4 

v^y90li, D S P.8 9 (DtiiJjm LTf- 

ai4ii, 1 mmmm^yu y ?mxibz> 0 r (Dmmmm<Dmmmm 9 4 

f±, #IE§§ 2 2 K>ffi*«36Sffi*BJt|SE» 26t iii ^ ffl <7) if if>S 3 0 t l^gllt 
&5 £ £ ^(d, ®Wz-&9 6 i,xm%L<Dj±m,MW)}t 12 ( 1 2 a ~ i 2 n 

) <D-ffi&ftm\z.&m^x$>z> 0 rttfeoffiMigft^ i 2 ©<&.flif±_, tettJttSE 

/«Cotv>5Ji)«|5]gs 9 4 fi, ^#^^(5 9 6 ^1g^(7)ffi®SetbJt l 2 SrWgJSfe^J D 

#^lt^ib^ 2 2 ciit§ 0 r tb^ j; <o s jzmmmft 1 2 , -r^^hmmm 

81614, 11 2HlfiOiai^$t/n>^0t*ifc.oT, Hl4l:*lfc 

9 1 1 mMMm<D^Mm&^ Lfc fc^-cfes, roimifiit #j±« 

Hiltl2 (12a~12n) #M 2 2. ©IHK. *3 «fc t*#JE*Stt 1 2 ■ 
£(fctlJfc*fc* 2 6 t ©WfC ^D#^L^ 9 6,9 7 *SK»tTife6o i"^fc>*?, # 
EE^i!*]^ 1 2 {4, 9 6 £^ LT^SS 2 2 KltJIJftftLtfc'S t t 

. #JE««»>H- 1 2 (4. £J#*.*|S 9 6 , 9 7 fc. 4 o X tU % h 1^$} <Q Ifc-f 

m 1 7 (4, 9 13 mfe^tiOSIfBSr^i-^o -/ * iT'fcot, HI 1 1 (d^ Lfc 
ft 1 2 Otti^jfS #£#SB» 2 0 ltiU U *<z>W*fi#asg(BtftasA 
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2 2&i/#iati2 o 2 £^t#h£l, wA«-)§-asistttftaiSiB 204 

^$tL2. 0 Jt<RiaK2 0 5tt, £tttttil#A 2 0 3 Wtb^Jlf #t StftttUSB 

2 0 4 <75tH^ft %h &ttmirZ) 0 -ttefr-tb, mmmmmm$&2 4(omt)L±m 

) tcftssmmnr ^-7 7 2 (o?^ xDmm&n 0 * ^<D^m, mmmm&mm 
2 4 otu^ L/t^sgjf ^(DmiE^mm^, mmmmxi 2 (D^>-t°~-y>x^ 

2roy^y©iiiaoT, /Emigim 1 2(Dmt>m^-t, mzmmmm^2 
^mmmm\z.^^x^, jttsiusg 2 0 5 <Dtti^m-§-r^^^, ^m*u#T^^ 

7 2©y^yilflt^, 12] ^ L & v ^ tg its §5 ^rii-LT S'J 5£"t" <5 .1 £ l£ <fc 9 , EE 
tis(t5tt©^iif©M»ifkl:^5 - i AST? tr So 

X K is v > fig # (D g# # ft SC £ & * -T n (4* J; v ^ e 
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(i) 

mmtLtem^fc cxmm^mm^-^mmm^m^^xmm&mmm^^mmm 

- <d m ee *j » is s s o tts ^ -r z> m m m m \ i t m te jee « & n >t <£> tts m % t co 
&&&&&& ztiLWfemw t , 

^tts: t *»»t-r5W*«jeffliEE*jB»^©iaigiEiift„ 

( 3 ) 2 icmm^wmmfem&nMWift^wjMm&^te^^x, 

ft * «y s ffl be m & » # © jgb s e „ 

(4) g»*3H2 ^|B*©Sr*»l«fflJE«*»>i-©jaiSliIKt-43v'''-C, 
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(5) 

n&vf. 2 ftv^ l 4 ^Dv^i i tL^^-l^«^(DKiilJ^^EEms^)!l>^-^li^)^[p|^g^c^v^ 
iKriaft£E«y»» «» w m * fti m&st n , r. o iifggg & ^ l t tu testis 

o 

(7) 

x > ... 

-f 5 jr * ay m m j± m m m k <d m m m & „■ 
( 8 ) m&m 7 icctt<z>wjt»i«ffljEE«s«i^<z)ja*iais^*5v^T, 

«f»t"i-ssr*»j^»E«lg«i>itoj5bSlHiKo 

5 « * mu ^ ffl je « s «j # » ib m m „ 
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(10) 

(in 

<t -r s w * a ^ ffl j± « *g » <d m m ta sg 0 

(12) 

(13) it jRJi 2 icmm^nAMfemfzmMWjfrvmMtHi&izfsis^x , 

(14) 
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nmm^mm. 1 o mmmmfr 1 2 ^^mmm-r^mm^ 1 4 &^i-5 0 

HbffilHlK 1 4 fi, PLL@K2 0.*ifC^5 o P L L0ifg 2 0 (i, m/±©j^ 

i&jt 1 2 *3«kiMfctBJt8*s 2 6 ^#x. ^*i5o tettJt&s 2 6 «\ !±mmm}i 
>v—-?y 4 2 8 b-cia^mffit- $tt> 2 4 dfRiiips 



